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Admitting Elderly Patients to the Intensive Care Unit—

Is it the Right Decision?

Derek C. Angus, MD, MPH

One of the most important decisions that a physician makes
is whether to admit a patient to the intensive care unit (ICU).
The modern ICU provides a capacity for advanced monitor-

ing and life support that is
(< typically unavailable else-
Related article where in the hospital and is
lifesaving for patients with a wide array of acute deteriora-
tions in health. However, ICU care is also one of the most ex-
pensive, intensive, and intrusive endeavors in health care. Al-
though patients admitted to the ICU account for approximately
, they account for - of
, with costs es-
timated at or approximately .
of the .3 Furthermore, ICU care can
be unnecessary, harmful, or futile. Importantly, the provi-

sion of ICU services is increasing. In an era when efforts to con-
tain health care costs have hospital -, the
_ continues to .* Animportant ques-

tion is whether this growth in ICU services and beds is neces-
sary to meet the demands of an expanding population of criti-
cally ill patients or whether ICU beds are being oversupplied
and subsequently are being filled with patients who might be
cared for in less-intense settings at lower cost with similar or
better outcome.

Optimal ICU bed supply and admission decisions have
been debated for decades. Central to the debate is the diffi-
culty anticipating whether ICU care can yield meaningful
long-term benefit. As such, most surrounds

or those with significant chronic health
problems, with wide variability in ICU admission docu-
mented in clinical practice.>® However, both the debate and
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charge, and by randomized

trial , and there has never been a formal trial of dif-
ferent ICU admission strategies.”

In this issue of JAMA, Guidet and colleagues report the

results of the , a cluster-randomized clinical

trial that studied critically ill %ients (aied .

years) who were of and in

and
state and who presented to 24 hospitals in

France.® The hospitals were to a program that

promoted ICU based on _

derived criteria (n = 12 hospitals) or to - - (n =12 hos-
pitals). The investigators’ concern was that under care,

jama.com

these patients _ did _ despite
meeting consensus-derived criteria for admission. Based on
prior work,® the authors presumed the reasons included lack
of education and poor communication between the referring
emergency medicine physicians and the receiving intensive
care physicians and poor planning when the ICU was
.. Therefore, the intervention was multifactorial, includ-
ing formal education sessions, emphasizing to all staff the
desire to admit all patients who met appropriate criteria,
together with strategies to support and document discus-
sions between emergency medicine and intensive care phy-
sicians and with patients and families;

audit and feedback. The
outcomes included

tus, measured by the
_ and self-reported physical and mental health-

related iualiti of lifel measured by the

Patients cared for amospitals (n =1518)
were 1 likely to be to the than those cared
forin the hospitals (n = 1518) '% Vs .%; relative risk
[RR], 1.80; 95% CI, 1.66-1.95). Physicians, patients, and fami-
lies also reported more favorable agreement with the deci-
sion to admit to the ICU at the intervention hospitals. How-
(30% Vs 21%; P < .001;
45% vs 39%; P < .001;

RR,1.39; 95%CI, 1.23-1.57) an
RR, 1.16; 95% CI, 1.07-1.26) was

rou .TheT
& after for baseline of illness, al-
though the findings at 6 months were no longer statisticalli

significant (RR, 1.05; 95% CI, 0.96-1.14). There were
although

self-reported mental quality of life was slightly higher in the
intervention group (mean SF-12 mental health component
score, 44.6 [95% CI, 44.1-45.1] vs 43.7[95% CI, 43.2-44.2]; dif-

ference in means, 0.9 [95% CI, 0.1-1.6]).
The trial by Guidet et al
designed to

that a -

based on

. Before considering the implica-
tions of these findings, it is important to consider some limi-
tations involving the study design and interpretation, which
are acknowledged by the authors. First, with
by , in this case by than by , the
design can be hampered by imbalance in baseline patient
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characteristics between groups. Although the cluster (hospi-
tal) characteristics were well balanced, the patients in the
group had a - - of illness at base-
line. The authors adjusted for these factors in secondary
analyses, which still failed to demonstrate any benefit, but
the possibility remains that additional unmeasured patient
characteristics could have confounded the results.

Second, to ensure adequate cluster size, the authors con-
tinued enrollment in usual care by several months, poten-
tially opening the study to * Third, the interven-
tion, like many health services and delivery interventions,
involved a number of different elements and was .
It is difficult to know whether particular aspects of the inter-
vention had unintended consequences on physician decision
making. Fourth, hospitals that traditionally used the ICU less
frequently may have developed “workaround” strategies, such
as provision of higher-quality or higher-intensity ward care.
In such hospitals, efforts that boost ICU use may thus not im-
prove patient outcome. Fifth, the patients studied were all older
patients with a set of clinical characteristics deemed worthy
of ICU admission. This cohort may be both too narrow and too
broad—too narrow in that hospital-based interventions to pro-
mote change in the use of the ICU could have affected the care
and outcomes of other critically ill patients who might other-
wise have received ICU care; too broad in that the interven-
tion presumably could improve outcome only in the one-
quarter of patients who received ICU care in the intervention
group yet received ward care in the control hospitals. Given
that the study was powered for an overall 6% mortality dif-
ference, the effect in this marginal group would have to be

4 times that, which may be implausibly large. Many of these
limitations are inherent to the study question and likely do not
undermine the validity of the results.

This by Guidet et al provides the

for a broad

data on the of -
range of critically ill - patients, an important question
for resource-intensive health care systems worldwide. The-

-is consistent with an earlier observational study from
Paiswhich iy ound e eleaeBeneAtioGHERICUDSd

thoughitisinconsistent with a recent observational study from
the United States that suggested that greater access to ICU care
benefited older patients with pneumonia.® Thus, certainly in
France, clinicians and policy makers may conclude that there
i , at least for

patients. However, anumber of persistent questions arise.
First, were there patients within the trial who were by
ICU care in ways that could be better predicted in the futurel
For example, did the intervention unintentionally suppress the
better judgment of physicians regarding when to avoid ICU care
by failing to capture key patient variables? Second, if ICU ad-
mission rates that are poorly adherent with consensus crite-
ria yield equally good or better outcomes, then what criteria
should be used to audit ICU use going forward? Third, are there
beneficial practices on the general hospital ward that can be
promoted and harmful practices in the ICU that can be eradi-
cated? Moreover, for countries like Germany or the United
States, with 3 to 4 times higher ICU bed supply,'° the findings

with the po-
tential to safely reduce ICU beds, care, and costs.
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Effect of Systematic Intensive Care Unit Triage on Long-term
Mortality Among Critically Ill Elderly Patients in France

A Randomized Clinical Trial

Bertrand Guidet, MD; Guillaume Leblanc, MD; Tabassome Simon, MD, PhD; Maguy Woimant, MD;

Jean-Pierre Quenot, MD; Olivier Ganansia, MD; Maxime Maignan, MD; Youri Yordanov, MD; Samuel Delerme, MD;
Benoit Doumenc, MD; Muriel Fartoukh, MD:; Pierre Charestan, MD; Pauline Trognon, MD; Bertrand Galichon, MD;

Nicolas Javaud, MD; Anabela Patzak, MD; Maité Garrouste-Orgeas, MD; Caroline Thomas, MD;
Sylvie Azerad, PharmD; Dominique Pateron, MD; Ariane Boumendil, PhD; for the ICE-CUB 2 Study Network

IMPORTANCE The high mortality rate in critically ill elderly patients has led to questioning of
the beneficial effect of intensive care unit (ICU) admission and to a variable ICU use among
this population.

OBJECTIVE To determine whether a recommendation for systematic ICU admission in
critically ill elderly patients reduces 6-month mortality compared with usual practice.

DESIGN, SETTING, AND PARTICIPANTS
critically ill patients aged
(Index of Independence in
cachexia) who arrived at the emergency department of one of:
January 2012 and April 2015 and were followed up until November 2015.

INTERVENTIONS Centers were randomly assigned either to use a program to promote
ICU-of patients (n=1519 participants) or to foIIowipractice
(n=1518 participants).

MAIN OUTCOMES AND MEASURES The primary outcome was_ Secondary
outcomes included ICU admission rate, in-hospital death, functional status, and quality of life
(12-Item Short Form Health Survey, ranging from O to 100, with higher score representing
better self-reported health) at 6 months.

RESULTS One patient withdrew consent, leaving 3036 patients included in the trial
[interquartile range, 81-89] years; 1361 [45%] men). Patients in the

s (45% vs 39%; relative risk [RR], 1.16;

rate (61% vs 34%; RR, 1.80; 95% Cl,

status and physical
between groups.

CONCLUSIONS AND RELEVANCE Among critically ill elderly patients in France, a program to

Additional research is needed to understand the decision to admit elderly patients to the ICU.

TRIAL REGISTRATION clinicaltrials.gov Identifier: NCTO1508819
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he aging of the population leads to an increased de-

mand for intensive care among elderly patients.! These

patients now account for10% to 20% of all intensive care
unit (ICU)ladmissions, and this trend continues to increase.?
In a context of expenditures control in health care, appropri-
ate intensive care resource utilization is an important issue.?
Yet many physicians have doubts as to whether elderly pa-
tients [benefit from ICU admission.? Previous studies have
focused on the benefit of intensive care for adult patients.*
However, elderly patients have an age-related diminution of
physiological reserve, a higher prevalence of chronic dis-
eases, and more common frailty.® These age-related physi-
ological and pathological changes make elderly patients more
vulnerable to stress due to acute illnesses, putting them at high
risk of death when critically ill, making the benefit of ICU ad-
mission uncertain in this population.®”

To date, there has been no randomized clinical trial of
ICU triage in elderly patients. Observational studies have
reported [conflicting  results: some studies suggested ben-
efits from ICU admission®° while others did not.®!° These
uncertainties, coupled with the absence of triage guidelines
adapted to elderly patients,® lead to wide heterogeneity
in clinical practices regarding ICU admission among elderly
patients.®

The Intensive Care for Elderly-CUB-Réa 2 (ICE-CUB 2) trial
was a cluster-randomized clinical trial to determine whether
a recommendation for systematic ICU admission in critically
ill elderly patients reduces 6-month mortality compared with
usual practice.

Methods

The trial was approved by the Comité de Protection des
Personnes d’Ile-de-France 9. Participants or their surrogate de-
cision makers were informed orally about the trial, and their
nonopposition to trial participation was recorded in patient’
files. In accordance with French law, written informed con-
|sent was notjrequired because both|interventions are part of
standard care. Patients who were eligible but incapable of re-
ceiving information and for whom a surrogate decision maker
was not available might be included by deferred information.
These participants were informed about study participation
as soon as they were able to understand information. Infor-
mation was collected during a 6-month follow-up period. Par-
ticipants were informed that the authorization to use patient
data could be withdrawn at any time. Details on steering com-
mittee members and conduct of the study are available in the
eAppendix in Supplement 1.

The study protocol is available in Supplement 2. In brief,
in this cluster-randomized clinical trial conducted in 24 hos-
pitals in France from January 2012 through November 2015,
academic and nonacademic hospitals with at least 1 emer-
gency department and 1 ICU were randomly assigned either
to the intervention or the control group.

The allocation schedule was independently estab-
lished by a statistician at the clinical research unit using a
computer-generated randomization list. Randomization was

JAMA Published online September 27, 2017
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Key Points

Question Does a program to increase intensive care unit (ICU)
admission rates among critically ill elderly patients have a
beneficial effect on long-term outcomes?

Findings In this cluster-randomized clinical trial of 3036 critically
ill patients aged 75 years or older, a recommendation for
systematic ICU admission led to a significantly higher ICU
admission rate but had no significant effect on mortality at

6 months vs standard practice (adjusted relative risk, 1.05).

Meaning A program to promote systematic ICU admission among
critically ill elderly patients increased ICU use but|did not reduce
6-month mortality.

stratified by the median annual number of emergency
department visits in participating centers (n=44 616), pres-
ence or absence of a geriatric ward, and geographical area
(Paris area vs other regions in France). Each site allocation
was kept secret by the clinical research unit until the training
of the study personnel was completed and was revealed to
the hospital primary investigators at the beginning of the
inclusion period. Due to the study design, no allocation con-
cealment was possible.

In hospitals assigned to the systematic strategy group
(intervention), a program to promote systematic ICU admis-
sion was implemented. In this program, emergency depart-
ment and ICU physicians were asked to systematically rec-
ommend an ICU admission for all included patients during
the triage process. Other interventions to promote ICU
admission included the following: a member of the steering
committee visited each center and presented the trial proto-
col; when including a participant in the trial, the emergency
department physician was required to systematically call the
attending ICU physician; the ICU physician was required to
systematically evaluate the patient at the bedside; and the
emergency department and ICU physicians were required to
jointly decide whether to admit the patient to the ICU with
consideration of participant or surrogate decision-maker
opinions about ICU admission. If no ICU bed was available in
the hospital, the patient had to be transferred to an ICU
located in another hospital. Monthly meetings were orga-
nized with the emergency department and ICU staff. Book-
lets and posters presenting the recommendations for ICU
admission were used.

In hospitals assigned to the standard practice (control)
group, there was no specific recommendation regarding the
ICU triage process. In both groups, the final decision for ad-
mission was made by the physicians at the bedside.

Participant Selection

All patients aged 75 years or older who arrived in the emer-
gency department were assessed for eligibility. Patients were
included if they had one of the preestablished critical condi-
tions listed in eTable 1in Supplement 1, had preserved func-
tional status as defined by an Index of Independence in
Activities of Daily Living score of 4 or higher or not evaluable,™!
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had preserved n&tritional status (defined as absence of ca-
chexia, subjectively assessed by physicians at the bedside), and
were free of active cancer. Exclusion criteria were an emer-
gency department stay of more than 24 hours, a secondary re-
ferral to the emergency department, and refusal to partici-
pate. Patients in whom cancer was diagnosed after inclusion
remained in the statistical analysis. Further information on in-
clusion and exclusion criteria and follow-up are available in
the eAppendix in Supplement 1.

Outcome Measures

The primary outcome was overall mortality at 6 months. Sec-
ondary outcomes were ICU admission rate, in-hospital mor-
tality, functional status at 6 months as assessed by the Index
of Independence in Activities of Daily Living," and quality of
life at 6 months as assessed by the 12-Item Short-Form Health
Survey.!? The Index of Independence in Activities of Daily
Living!" is based on an evaluation of the functional indepen-
dence or dependence of patients in bathing, dressing, toilet-
ing, transferring, continence, and feeding and ranges from O
(totally dependent) to 6 (independent). The 12-Item Short-
Form Health Survey'?'® is a measure of health-related quality
of life and includes a physical and mental component; the
score ranges from O to 100, with higher scores representing
better self-reported health. Other secondary outcomes were
the characteristics of the triage process: opinions about ICU
admission and involvement of physicians and participants in
the decision process and the number of ICUs with all beds
filled. Caregiver burden'* at 6 months was assessed in 2 cen-
ters and is not reported in this article. For patients discharged
alive, information on outcomes were obtained through tele-
phone calls, either directly from patients, from patients’ rela-
tives or general practitioners, or from appropriate legal insti-
tutions. Data on patients who were lost to follow-up before 6
months were censored at the last follow-up assessment.

Statistical Analysis

The statistical analysis plan is available in Supplement 3.
Assumptions based on sample size calculation were based on
the ICE-CUB 1 study.® Considering an estimated 32%
6-month mortality rate in the control group and an estimated
intracluster correlation coefficient of 0.01, a sample size of
2802 was required to have 74% power to detect a 6% differ-
ence in mortality rates in a 2-sided test at a .05 level of sig-
nificance. Twenty-four hospitals agreed to participate
instead of 20 initially planned; to take into account cluster
randomization with inflation dependent on intraclass corre-
lation coefficient, the number of patients to be included was
increased to 3000. The absolute reduction of 6% in mortality
was established as a compromise resulting in a feasible
sample size and a clinically relevant reduction in mortality.'®
Recruitment was ultimately ended when the targeted sample
size was achieved in each cluster.

Baseline characteristics of patients were analyzed as
frequencies and percentages for categorical variables and
as medians and interquartile ranges (IQRs) for continuous
variables. Bivariable associations were evaluated using the
t test for continuous variables and the x? or Fisher exact

jama.com
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test for categorical variables as appropriate. Variables for
all adjusted analyses were age, illness severity, initial clinical
diagnosis, seniority of the emergency physician, time of
ICU admission, baseline functional status, living place, and
type of home support. Generalized estimating equation
methods using robust sandwich estimators to estimate
the variance-covariance matrix of the regression coefficient
estimates were used to account for clustering. Binary out-
comes (ICU admission rate, in-hospital death, death within 6
months, change in Index of Independence in Activities
of Daily Living'') were analyzed using logistic regression
models. Absolute risk differences and relative risks (RRs)
were derived from logistic regression models and 95% confi-
dence intervals for these measures were obtained using
nonparametric bootstrap methods with 1000 samples.®
The crude overall survival at 6 months was estimated by the
Kaplan-Meier method and compared using a log-rank test.
The 6-month survival adjusted for baseline characteristics
was estimated using a Cox model. Adjusted survival curves
were produced using an inverse probability-weighted
Kaplan-Meier estimation. Significance was tested using
a Cox regression model weighted by the same weights
(inverse probability-weighted Cox). Health-related quality of
life at 6 months was analyzed using linear regression models.
We used multiple imputation for participants with missing
data, using predictive mean matching for continuous vari-
ables, logistic regression for binary data, and polytomous
regression for (unordered) categorical data. Ten imputations
were drawn.

The analyses were performed on an intention-to-treat ba-
sis according to the prespecified analysis plan, without planned
interim analysis. A post hoc exploratory analysis was per-
formed to compare the characteristics of patients admitted to
the ICU in each group. All analyses were performed at a 2-sided
a=.05; a P<.05 was considered statistically significant. All analy-
ses were performed by A.B. with R software, version 3.2.2
(R Foundation for Statistical Computing).

. |
Results

Between January 2012 and April 2015, a total of 3037 patients
were enrolled in the trial, with 1519 patients in 11 hospitals ran-
domized to the systematic strategy group and 1518 patients in
13 hospitals randomized to the standard practice group
(Figure1). The recruiting rate was higher in the systematic strat-
egy group compared with the standard practice group. To
achieve the total number of participants needed, the recruit-
ing period was extended in the hospitals randomized to the
standard practice group. The mean inclusion period was 22.5
months in the systematic strategy group and 28.5 months in
the standard practice group. One patient subsequently with-
drew consent, leaving a total of 3036 patients. There were 12
medical and 12 mixed (medical and surgical) ICUs.

Study Population
The baseline characteristics of the patients are presented in

Table 1. The median age at inclusion was 85 years (IQR,
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Figure 1. Flow of Hospitals and Participants Through the ICE-CUB 2 Trial

('25 Hospitals randomized )

13 Hospitals randomized to use
standard practice
13 Hospitals used standard
practice as randomized

12 Hospitals randomized to
implement systematic strategy
11 Hospitals implemented
systematic strategy as
randomized
1 Hospital withdrew consent
prior to patient recruitment

v

‘ 5690 Potentially eligible patients?

‘ ‘ 3702 Potentially eligible patients? ‘

!

v

‘ 1518 Patients included in studyaP

‘ ‘ 1519 Patients included in study?b ‘

v

‘ 1 Patient withdrew consent ‘

v

13 Hospitals included in the primary
analysis
1518 Patients included in primary analysis
(No. of patients included per hospital:
mean, 116; median, 73 [range,
25-370])

11 Hospitals included in the primary
analysis
1518 Patients included in primary analysis
(No. of patients included per hospital:
mean, 138; median, 100 [range,
56-318])
1 Excluded (withdrew consent)

Cluster sizes are estimated according to the annual number of emergency
department visits for all patients and for patients aged 75 years or older. There
was no screening log in the emergency departments. The number of patients
screened for inclusion in each hospital was estimated with the annual number
of emergency department visits of patients aged 75 years or older, of which
an estimated 8% (data from the ICE-CUB 1study) were related to critical
conditions, of which an estimated 33% (data from the ICE-CUB 1study)

fulfilled the inclusion criteria. Data are not available for the number of hospitals
screened for eligibility or the number of or reasons for exclusion prior to
randomization.

2 Information on number of patients not eligible or included is not available.
b participant recruitment ended when the target sample size was achieved.

81-89 years); 45% (1361/3036) were men. The most frequent
initial clinical diagnoses for hospital admission were [septic
shock (413/3036 [13.6%]), acute respiratory failure requiring
noninvasive ventilation (347/3036 [11.4%]), severe pneumo-
nia (250/3036 [8.2%]), and [cardiac insufficiency requiring
noninvasive ventilation (218/3036 [7.2%]) (a complete list is
available in eTable 2 in Supplement 1). Patients in the sys-
tematic strategy group had a higher severity of illness at
admission, as reflected by a higher Simplified Acute Physi-
ology Score III score.'®

Characteristics of the Triage Process

In the systematic strategy group, physicians inquired more
often about patients’ or surrogate decision makers’ opinions
about ICU admission (750/1518 [49%] vs 359/1518 [24%];
difference in proportions, 25%; 95% CI, 22%-29%; P < .001),
intensive care physicians were more often involved in the
triage process (1474/1518 [97%] vs 938/1518 [62%]; differ-
ence in proportions, 35%; 95% CI, 33%-38%; P < .001) and
were more favorable to an ICU admission (1111/1474 [75%]
vs 623/938 [66%]; difference in proportions, 9%; 95% CI,
5%-13%; P < .001), and patients were more favorable to an
ICU admission (414/470 [88%] vs 145/220 [66%]; difference
in proportions, 22%; 95% CI, 15%-29%; P < .001) than in
the standard practice group. More information about the tri-
age process is available in Table 2 and eTable 3 in Supplement
1. Information on protocol violations is available in eTable 4
in Supplement 1.

JAMA Published online September 27, 2017

Primary Outcome

At 6 months, there were a total of 1273 deaths, 685 deaths in
the systematic strategy group and 588 deaths in the standard
practice group (Table 3). Patients in the systematic strategy
group had an increased risk of death at 6 months (685/1518
[45%] vs 588/1518 [39%]; difference in proportions, 6% [95%
CI, 3%-10%]; P < .001; RR, 1.16 [95% CI, 1.07-1.26]), but the dif-
ference did not remain significant after adjustments for base-
line characteristics (RR, 1.05; 95% CI, 0.96-1.14). Crude and ad-
justed survival curves according to group assignment are
presented in Figure 2.

Secondary Outcomes

Intensive care unit admission rate was higher in the system-
atic strategy group|(932/1518 [61%] vs 516/1518 [34%]; differ-
ence in proportions, 27% [95% CI, 24%-31%]; P < .001; RR,
1.80 [95% CI, 1.66-1.95]), and the difference remained signifi-
cant after adjustments| for baseline characteristics (RR, 1.68;
95% CI, 1.54-1.82) (Table 3). One patient for which a decision
for ICU refusal had been made was finally admitted to the
ICU (eTable 5 in Supplement 1).

A post hoc analysis was conducted to compare patients
admitted to the ICU in each group (eTable 6 in Supplement 1).
Patients admitted to the ICU in the systematic strategy group
had a higher Simplified Acute Physiology Score III'® score
(difference in medians, 3; 95% CI, 2-5; P < .001), more often
underwent mechanical ventilation (374/884 [42%] vs
147/470 [31%]; difference in proportions, 11%; 95% CI,

jama.com
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Table 1. Hospital and Participant Baseline Characteristics®

Difference
Systematic Standard in Medians
Characteristics Strategy Practice (95% ClI) P Value
Hospital characteristics n=11 n=13
No. of emergency department visits 12746 (4402) 16 580 (9468)
among patients aged >75y
during the study period, mean (SD)
Location (Paris region), No. 7 9
Geriatric ward in the hospital, No. 10 11
Academic hospital, No. 7 10
Type of intensive care unit 5 7
(medical), No.
Patient characteristics n=1518 n=1518
Age,-(IQR), y .(81—89) .(81—89) 0(-1t0 1) 60 f;l;r)"t;r:watlon: IQR, interquartile
= .
el 1, (66 P27 e 2 A total of 3037 patients underwent
Coexisting contoiitions, randomization and 1subsequently
No./total No. (%) withdrew consent to use his data.
Ischemic hea_rt disease 397/978 (41) 456/1075 (42) .40 Data are reported for available
or hypertension values. Because this is a
Respiratory disorder 296/978 (30) 336/1074 (31) .64 cluster-randomized trial, difference
Congestive heart failure 151/978 (15) 119/1074 (11) .004 in characteristics of clusters were
N logic disord 112/979 (11 110/1075 (10 38 not tested. 95% Cls for differences
eurologic disorder / () / 10) : in medians were calculated using
Cognitive impairment 100/977 (10) 153/1075 (14) .006 nonparametric bootstrap methods
Cirrhosis 16/979 (2) 16/1075 (1) 79 with 1000 samples. Participant
SAPSI m 64 (5771 20 (54-65 Y7 <001 characteristics reported in this table
medians(clar;)gt Gz, ) () (E016) : are known predictors of midterm
outcome in critically ill elderly
!ndex of Independe_nce . 6.0 (5.0-6.0) 6.0 (5.5-6.0) 0 (0 to 0) .19 patients. Data for other participant
in ADLs score, median (IQR) o )
S : . R characteristics are reported in the
Initial clinical diagnosis, No. (%) eTables in Supplement 2.
-failure 488 ' 491 I bThe Simplified Acute Physiology
Shock 320 (21) 238 (16) Score (SAPS) 3 ranges from O to
Cardiac disorder 177 (12) 231 (15) 146, with higher scores indicating
amore severe disease and a higher
Coma 187 (12) 132 (9) risk of death; data were available for
Gastrointestinal tract disorder 57 (4) 117 (8) <.001 1469 patients in the systematic
_failure 36 l 61 l strategy group and 1383 patients
s 2%6Q) 36Q) in the standard practice group.
urger
g. Y - € The Index of Independence in
Multiple trauma without surgery 10 (1) 9 (1) Activities of Daily Living (ADLs)"”
Other 165 (11) 202 (13) is based on an evaluation of the
Living situation, No./total No. (%) functional |ndepenfjenc¢_a or
. dependence of patients in bathing,
I"0”‘9-355'“3"59 1070/1516 l 968/1488 l dressing, toileting, transferring,
Home_ 255/1516 l 307/1488 l continence, and feeding and ranges
Nursing home 108/1516 (7) 98/1488 (7) from O (totally dependent) to 6
— 01 (independent). Additional data on
Long-term care facility 72/1516 (5) 97/1488 (7) baseline Index of Independence in
Hospital 10/1516 (1) 15/1488 (1) ADLs scores are available in eTable 7
Homeless 1/1516 (0.1) 3/1488 (0.2) in Supplement 2; data are available
for 1330 patients in the systematic
Home support, No./total No. (%) strategy group and 1200 patients in
Living alone 704/1443 (@8)  784/1415 (85) the standard practice group.
Spouse/partner 600/1443 (42) 437/1415 (31) <.001 9 A detailed list of initial clinical
" 139/1443 (10) 194/1415 (14) diagnoses is available in eTable 2 in

Supplement 2.

6%-16%; P < .001), less often underwent noninvasive ventila-
tion (251/884 [28%] vs 170/470 [36%]; difference in propor-
tions, -8%; 95% CI, -13% to -3%; P < .001) and less often
underwent fluid resuscitation (177/835 [21%] vs 151/469
[32%]; difference in proportions, -11%; 95% CI, -16% to -6%;
P < .001) than patients admitted to the ICU in the standard
practice group. The ICU and hospital length of stay were not
significantly different between groups (difference in medi-

jama.com

ans, respectively, of 1[95% CI, -0.5 to 1] days and 1[95% CI, -1
to 3] days). The overall mortality rate in the ICU was 23%
(328/1448) and was not significantly different between
groups (220/932 [24%] for systematic strategy vs 108/516
[219%] for standard practice; difference in proportions, 3%;
95% CI, -2% to 7%; P = .27).

The overall in-hospital mortality was 25.6% (777/3036).
In-hospital mortality was higher in the systematic strategy
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Table 2. Characteristics of the Triage Process for ICU Admission

No./Total No. (%)

Systematic Strategy

Characteristics (n=1518)

Standard Practice
(n=1518) P Value

241/1276 (19)

Physician sought participant’s opinion about ICU

admissions
Yes 470/1518 (31)
No 326/1518 (21)

Patient unable to formulate opinion 438/1518 (29)

Not documented 284/1518 (19)

_about ICU admission

Favorable 414/470 (88)
Unfavorable 21/470 §
No opinion 35/470 (7)
Physician sought_about ICU
admission
Yes 517/1518 (34)

No 337/1518 @2)

Not present or could not be reached 199/1518 (13)
465/1518 (31)

421/514 @)
69/514 (@)

24/514 (5)

Not documented

-bout ICU admission®
Favorable
Unfavorable

No opinion
Decision about admission destination®
ICU in the same hospital 856/1513 (57)
75/1513 (5)
242/1513 (16)
104/1513 (7)
189/1513 (12)
17/1513 (1)
30/1513 (2)

ICU in another hospital

Intermediate care or specialized unit
Other ward

Post-emergency department unit
Geriatric unit

Emergency department

92/492 {@9) 98

220/1518 (14)
155/1518 (10)
<.001

190/1518 (13)

953/1518 (63)

145/220 (66)

32/220 @) <001
43/220 (20)
233/1518 (15)
155/1518 {@0)
<.001
93/1518 (6)
1037/1518 (68)

132/232 l Abbreviation: ICU, intensive care unit.
71/232 I <.001 20n 3 occasions in the systematic
29/232 (13) strategy group and 1in the standard

practice group, it was reported that
physicians sought family opinions

458/1497 (31) about ICU admission but the
58/1497 (4) opinion was not reported.

319/1497 (21) b Decision data may differ from

369/1497 (25) <001 actual admission destinations

because some patients for
whom a decision about ICU
admission had been made were
not subsequently admitted
(eTable 5 in Supplement 2).

261/1497 (17)
24/1497 (2)
8/1497 (1)

group than in the standard practice group (451/1518 [30%]
vs 326/1518 [21%]; difference in proportions, 9% [95% CI,
5%-11%]; P < .001; RR, 1.39 [95% CI, 1.23-1.57]), and the dif-
ference remained significant after adjustments for baseline
characteristics (RR, 1.18; 95% CI, 1.03-1.33) (Table 3).
Patients discharged alive from the hospital in the systematic
strategy group had an increased length of hospital stay vs
patients in the standard practice group (16.8 [SD, 16.2] days
in the systematic strategy group and 13.6 [SD, 20.1] days in
the standard practice group; difference in means, 3.2 days;
95% CI, 1.7-4.7 days; P < .001).

There was a greater decrease from baseline Index of
Independence in Activities of Daily Living at 6 months in the
systematic strategy group than in the standard practice group
(median of the difference between follow-up and baseline
scores, -0.5 [IQR, -2.0 to 0.0] vs -0.5 [IQR, -1.5 to 0.0];
P =.02; difference in means, -0.20; 95% CI, -0.37 to -0.03)
(detailed baseline and follow-up data are reported in eTables
7 and 8 in Supplement 1). The probability of a decrease in at
least 1 of the Index of Independence in Activities of Daily
Living'® domains was not significantly different between
groups after adjustments for baseline characteristics (RR,
1.02; 95% CI, 0.99-1.05) (Table 3). Self-reported physical

JAMA Published online September 27, 2017

quality of life at 6 months was not significantly different
between groups (mean score, 36.7 vs 36.2; difference in
means, 0.5 [95% CI, -0.6 to 1.5]). Self-reported mental quality
of life at 6 months was higher in the systematic strategy
group (mean score, 44.6 vs 43.7; difference in means, 0.9
[95% CI, 0.1-1.6]) (Table 3). Additional data at 6-month
follow-up are available in eTable 9 in Supplement 1.

|
Discussion

In this trial, a program to promote systematic/ICUladmission

of critically ill elderly patients led to_a higher ICU admission
rate and hospital mortality but after adjustment for baseline
characteristics had [no significant effect on mortality, func-
tional status, or physical health-related quality of life at 6
months. The observed statistically significant difference in me-
dian mental health-related quality of life did not reach the mini-
mum clinically important difference."

These results are consistent with the ICE-CUB 1
study,®!° a prospective, multicenter observational study of
2646 critically ill patients aged 80 years or older, which sug-
gested no mortality benefit at 6 months after ICU admission

jama.com
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Table 3. Primary and Secondary Outcomes

Systematic Standard Difference
Strategy Practice in Mean or Rate Relative Risk Absolute Risk Difference,
Outcomes (n=1518) (n=1518) (95% Cl) (95% CI) % (95% CI)? P Value®
“ 685 (@5) 583 (39) 6 (3 to 10) 1.16 (1.07 to 1.26) 6 (-9t0-3) <001
primary outcome), No. (%)

Adjusted analysis© 1.05 (0.96 to 1.14) -2 (-6to2) .28
Intensive care unit 932 (61) 516 (34) 27 (24 to 31) 1.80 (1.66 to 1.95) -27 (- 31 to -24) <.001
admission rate, No. (%)

Adjusted analysis© 1.68 (1.54 to0 1.82) -24 (-28 to -21) <.001
In-hospital mortality, No. (%) 451 @0) 326 @) 9 (5to011) 1.39 (1.23 to 1.57) -9 (-12 to -5) <.001
[Adjusted analysis< 1.18 (1.03 to 1.33) -4 (-8t0-1) 03
Decrease in score in =1 domain 463/680 (68) 394/657 (60) 8 (3to13) 1.06 (0.99 to 1.13) -4 (-8 to 0) .08
of Index of Independence
in ADLs, No./total No. (%)¢

Adjusted analysis® 1.02 (0.99 to 1.05) -2 (-3to 0) .10
SF-12 physical component score 36.7 (35.9-37.5)  36.2 (35.5-37.0) 0.5 (-0.6to 1.5) 0.95 (-0.16 to 2.07)" .09
at 6 mo, mean (95% Cl)®

Adjusted analysis® 0.56 (-0.39 to 1.53)f 24
SF-12 mental component score 44.6 (44.1-45.1) 43.7 (43.2-44.2) 0.9(0.1t01.6) 1.05(0.21 to 1.90)" .02
at 6 mo, mean (95% Cl)®

Adjusted analysis® 0.98 (0.15 to 1.81)" .02

2 Absolute risk difference was calculated as probability of event in standard
practice group minus probability of event in systematic strategy group.

b pvalue for the coefficient associated with strategy equal to O in the logistic
regression model and linear regression model as appropriate.

© Analyses adjusted for the following baseline characteristics: age, illness
severity, initial clinical diagnosis, seniority of the emergency department
physician, time of intensive care unit admission, baseline functional status,
living situation, and type of home support.

dThe Index of Independence in Activities of Daily Living (ADLs) is based on an
evaluation of the functional independence or dependence of patients in

bathing, dressing, toileting, transferring, continence, and feeding and ranges
from O (totally dependent) to 6 (independent). The variable analyzed is the
variation in at least 1 domain of the Index of Independence in ADLs. This is the
only outcome with missing values; the estimated absolute risk difference is
different than the observed difference in rates among groups.

© The 12-tem Short Form Health Survey (SF-12) is a measure of health-related
quality of life, includes physical and mental components, and ranges from O to
100, with higher scores representing better self-reported health.

f Mean absolute increase in SF-12 score.

i50.6% VS 50.7%)._studies reported-

results: 2 studies suggested decreased mortality
at 1 month®® in patients admitted vs not admitted to the
ICU, whereas 1 study did not observe mortality benefit at
1 year.!° Limitations of these studies are their retrospective
or observational design without randomization, their
heterogeneity in age cutoff for inclusion and in adjustments
for known prognostic factors, and the absence of consider-
ation of the triage process by the emergency department
physicians before the ICU referral.?°
rates were also

with available
on criticall

rates from
1.10,17.21,23 [y the current trial, the selection of
patients with baseline and

status and free of active cancer ma the observed
rates of’ %) and %)
compared with observational data. The higher in-hospital
mortality rate observed in the systematic strategy group
may be explained in part by the fact that a higher ICU
admission rate in the intervention group might have pre-
cipitated early discussions about or more frequent with-
drawals of life-sustaining therapies, possibly leading to a
higher mortality rate in the systematic strategy group. How-

jama.com

ever, the ICU and hospital lengths of stay and the number of
patients with at least 1 organ in need of support were similar
between the 2 groups.

To our knowledge, this is the

Randomization b
allowed evaluation of the
difficulties incurred by considerations of randomiza-
tion for ICU admission at an individual patient level. The
intervention program led to different ICU admission rates
between groups. Furthermore, senior physicians were more
frequently involved in the triage decision-making process,
and the decisions were frequently shared between physi-
cians. However, a recommendation for
in the intervention grou

This was

expected, as

into account the
department and physicians. This
avoided potential bias related to variation in triage criteria

for ICU admission proposal by emergency department phy-
sicians. Second, participants were patients“
et adierse oufcome factors as icentified in the ICE-CUB 1

study,® to avoid inclusion of patients with very high
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Figure 2. Unadjusted and Adjusted Probability of Survival

E Unadjusted survival probability
100,
X 80
?
:_E Standard practice
2]
g 60
% Systematic strategy
>
<
5 40+
(%]
=
3
S 204 : ! I
Median duration of follow-up in alive
Log-rank P<.001 patients was of 6 months
0 - - - : . (interquartile range, 6.0-6.1 months)
0 1 2 3 5 6 in both the systematic strategy and
Post-Emergency Department Visit Follow-up, mo the standard practice groups. Panel A
No. at risk shows Kaplan-Meier curves of the
Standard practice 1518 1126 1042 992 961 941 912 unadjusted probability of survival
Systematic strategy 1518 1029 966 919 887 860 826 between the systematic strategy
group and the standard practice
Inverse probability-weighted adjusted survival probability group from emergency department
visit to 6 months. Patients from the
1004 systematic strategy group had a
} lower 6-month survival rate vs
% 804 patients in the standard practice
= group (Kaplan-Meier estimates,
= 0, 0, 0/ | 0,
3 Standard practice 55.7% [95% Cl, 53.2%-58.2%] vs
2 60 . 61.8% [95% Cl, 59.4%-64.3%];
a Systematic strategy P < .001; hazard ratio, 1.24;
2 95% Cl,1.02-1.51). Panel B shows
E 40 Kaplan-Meier curves of the inverse
2 probability-weighted adjusted
2 -~ probability of survival from
© emergency department visit to 6
Inverse probability-weighted Cox P=.11 months. The P value from the inverse
0 : : : : : probability-weighted Cox regression
0 1 2 3 5 6 model is shown in the graph.
Post-Emergency Department Visit Follow-up, mo After adjustments for baseline
No. at risk characteristics, survival rates at 6
Standard practice 1518 1126 1042 992 961 941 912 months were not significantly
Systematic strategy 1518 1029 966 919 887 860 826 different between groups (hazard

ratio, 1.10; 95% Cl, 0.93-1.31).

expected mortality. Third, the trial was pragmatic, which
contributes to the generalizability of the results. Fourth, in
addition to survival analyses, this trial assessed functional
status and quality| of life, which are important and relevant
outcomes in the elderly population. Fifth, there were very
few protocol violations, allowing for an intention-to-treat
analysis, and few patients were lost to follow-up.

This study also has several limitations. First, the re-
cruitment period in the standard practice cluster was longer
that in the systematic strategy cluster, which could have
introduced confounding due to secular changes. Second,
because of the nature of the intervention, no blinding to
group assignment was possible. However, the effect of the
nonblinded design on 6-month mortality is considered low.
Third, data on withdrawal of life-sustaining therapies were
not collected. Fourth, the potential benefits of ICU admis-
sion might be confounded by recruitment of patients who
were more severely ill in the systematic strategy group.
However, results were adjusted for several baseline charac-
teristics, including illness severity. Fifth, the benefits of

JAMA Published online September 27, 2017

increased ICU admission could accrue only to patients who
would normally have received floor care but instead
received ICU care. In this study, the question of whether
benefit might accrue to patients on the margin was not
addressed. However, because of the design of the study,
variation in individual probability of ICU admission is likely
to be small. Sixth, a qualitative approach to understand why
patients were not admitted to the ICU was not conducted.
Seventh, differences in the quality of care provided in the
wards may affect the outcome. For example, ward admission

as an alternative to the ICU might partially explain the nega-
tive results observed in the present study when patients

were admitted to wards providing very good care. The clus-
ter design and sample size should reduce this potential bias
because hospitals with emergency departments and ICUs
were randomized. Moreover, patients already in the hospital
(secondary transfer) or admitted from another hospital were
excluded to minimize the effect of previous quality of care
on prognosis. Nonetheless, the hospitals that had lower ICU
admission rates at baseline may in particular have developed
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higher-quality ward care; thus, a strategy to boost ICU
admission rates may not have yielded the same gains in out-
come in such centers as in other settings.

The findings of this study may be informative for health

Original Investigation Research

substantial uncertainty in outcomes among individual
patients, there is a need to systematically and thoughtfully

assess the potential benefits and harms of ICU admission for

care delivery from a hospital perspective. When considering

the increasing demand for intensive care among elderly
patients, the importance of health care resource allocation

every elderly patient presenting with critical illness.

Conclusions

and expenditure control, and the possible absence of long-

term benefit of intensive care, systematic ICU admission of
all critically ill elderly patients might not be warranted. How-
ever, this study should not be interpreted as suggesting that
no elderly patient should be admitted to the ICU. Because of
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